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DETAILED ACTION 

Claim 8 is amended by the Amendment filed on 11 December 2006. Claims 1-9 
are currently pending in the instant application. 

Information Disclosure Statement 
Applicant's Information Disclosure Statement, filed on 17 March 2005 has been 
considered. Please refer to Applicant's copy of the PTO-1449 submitted herewith. 

Priority 

This application is a 371 of PCT/GB03/03688 filed on 26 August 2003, and 
claims the benefit of UK Patent Application 0221489.8, filed on 17 September 2002. 

Response to Lack of Unity 

The response to the restriction request with election of Group I (claims 1-6 and 8) 
without traverse by Applicants' representative, Christopher R. Lewis dated on 1 1 
December 2006, has been considered. 

Group II (claims 7 and 9) will not be examined together with claims 1-6 and 8, 
even though claim 7 was amended to a dependent claim on claim 3, because claims 7 
and 9 claim additional process of invention, which require additional search. It is a 
serious burden to Examiner to examine all the claims. 

Status of the Claims 

Claims 7 and 9 are withdrawn from further consideration by the Examiner due to 
restriction requirement dated on 8 November 2006 as being drawn to non-elected 
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inventions under 37 CFR 1.142(b). Therefore, claims 1-6, and 8 will be examined on 
the merits. 

Claim Objections 

Claiml is objected to because of the following informalities: "aliphatic" should be 
added before alcohol. Appropriate correction is required. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 6 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 

for failing to particularly point out and distinctly claim the subject matter which applicant 

regards as the invention. The phrase "a period of time sufficient to provide from 0.2 to 

10 kg sulfure (S) per ton of catalyst" is not defined the specification. 

Claim Rejections - 35 USC § 102(b) 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1- 5 are rejected under 35 U.S.C. 102 (b) as being anticipated by U.S. 
Patent No. 4,052,467 (Mills et al.). 
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Applicants' claims 1-5 relate to a process for the production of an aliphatic 
alcohol by the hydrogenation of an aliphatic aldehyde present in a feed stream 
containing an olefin over a catalyst comprising a copper compound, and a zinc 
compound comprising the step of treating said catalyst with an organic sulphur 
compound such as thiophene at a concentration of from 5 ppm to 150 ppm by weight. 

Mills et al. disclose a process for the production of an aliphatic alcohol by 
hydrogenation of a C 7 -aliphatic aldehyde present in a feed stream containing olefins 
over a catalyst comprising CuO-ZnO comprising the step of treating said catalyst with 
thiophene at a concentration of 0.05 weight percent (50 ppm) in Example II, column 3 of 
said patent. 

EXAMPLE II 

A catalytic cracker hepteae fraction containing 63 
percent total olefin* and 0.05 weight percent tufflu si 
thJopheoc vm hydroforxnyhued to yield a mixture of 
aldehydes tad akoboU* The hydntfOrayUttott factor 
product wBfi reduced w a 33 percent CuO — 72 
percent (by wAghX) ZbO ctfalyit at 500* F„ one I&fuid 
hourly ipece rate, 1000 prig, and two itwdmrd cubic 
feet trf hydrogen per pouid of feed. The aldehyde con- 
versioo wn percent and the catftlyvt *Uj riiD 

active titer ft throughput of 1500 volumes of feed per 
volume of catalyst it which time the operation wli 
teftttlneted- 

To Illustrate the feet that at raacdoa condition* out- 
side of the critical ranges, <toulfuriwrian of the feed 
and catalytt deactivation occurs, a feed containing *8G 
ppm of thiophene tutfcr wa* patted over the c*talytt of 
Example II it a piOTure erf 1000 plif tad a tensperajfcnre 
of 500* F. uflMag liquid hourly space rates of 0.5, 14 
and 1,5, The sulfur content of the effluent from tbete 
three nan was 312, 393, and 429 ppm, respectively. Tbb 
clearly demonstrates that the thiophene b the Feed is 
decomposed and deposits tulfer on the oatalyw In- 
versely to the UqtiM hourly space rate end that there b 
very little de com po siti on of the thiophene find ftttiftff 
deposition when trtUIxhifl thi temperature, pressure, and 
flow rate condition* required in the invention. 



This prior art reads on the instant claims 1-5 of all the limitations. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claim 6 is rejected under 35 U.S.C. 103 (a) as unpatentable over U.S. Patent No. 
4,052,467 (Mills et al.). 

Applicant's instantly elected invention in claim 6 relate to a process for the 
production of an alcohol, comprising the steps of: 

(a) reducing a catalyst bed provided within a reactor with a hydrogen- 
containing gas stream; 

(b) feed to the bed of said reduced catalyst a gaseous feed stream 
comprising an aldehyde, a sulfur compound, and hydrogen for a period of 
time sufficient to provide from 0.2 to 10 kg of sulphur (S) per ton of 
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catalyst, wherein a concentration of said sulphur compound in said feed 

stream is less than 150 ppm; and 
(c) subsequently feeding to said catalyst bed a feed stream containing no 

sulphur compound. 
Determination of the scope and content of the prior art (MPEP §2141.01) 

Mills et al. disclose a process for the production of an aliphatic alcohol by 
hydrogenation of a C 7 -aliphatic aldehyde present in a feed stream containing olefins 
over a catalyst comprising CuO-ZnO comprising the step of treating said catalyst with 
thiophene at a concentration of 0.05 weight percent (50 ppm) in Example II, column 3 of 
said patent. 

EXAMPLE II 

A catalytic cracker hepteoe fraction containing & 
percent total olefins and 0.05 weight percent sulfUr a* 
thtopheac w«s hydrofbrmyiafcd to yield a mixture of 
aldehydes and afeobola. The hydrofdimylatioa reactor 
product was reduced w a 38 percent CuO — T2 
percent (by weight) ZoO catalyst fit 500* one liquid 
hourly space rat*, 1000 prig, and two standard cubic 
feet of hydrogen per pound of feed. He altotajtfp con- 
version was percent and the catalyst *kj still 
active dW a throughput of 1500 volumes of food per 
volume of catalyst at which tin* the operation wee 
tettulnated- 

To Illustrate the bet that at reaction c ond i ti ons oat • 
side of the critical ranges, <te*ulfuri*atkm of the (ted 
and catalyst deactivation oqcwk * feed containing 480 
ppm of thiophene tulfor ww jaased over the catalyst ct 
Example II at a pressure of £000 pslg and a tetnperalure 
of 500* F. » HBrinj liquid hourly space rates of 0.3, 1 A 
and 1,5, The sulfur content of the effluent from these 
three mm we* 3 52, 393, and 459 ppau respectively. Thb 
clearly defnonftxstea that the thlopbeac in the feed is 
decomposed and deposits staiter on the catalyst In- 
versely to the liquid hourly space rate and that there b 
very little dttoniperitfem of the thiophene and iujfbf 
deposition when utilizing the temperature, pressure* and 
flow rate condition* required its the invention. 
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Mills et al. also disclose in the same reference a broad aspect of the invention on 

line 47-70 column 1 through line 53 column 2, a process for the production of an 

aliphatic alcohol by hydrogenation of an aliphatic aldehyde. The step (a) of claim 6 is 

disclosed over the process described on line 14 through line 25, column as follows: 

can be utilized, Tha catalyst is reduced in Hi or CO at a 
tempera hire In the rang* of abrat 400* to K»* F- far tt 
least several ham. While reduction of the catalyst prior 
to use in the aldehyde reduction i* preferred* It may be 
reduced during the proem of con version of the alde- 
hyde to the alcohol. In the reduction of the catalyst* 
either Hi or CO reduction may be utilized, alone, in 
adrntxturc, rod mtocd with sji Inert diluent mch &* 
steam* nitrogen, combustion gas* etc., Nijmgen Is the 
preferred diluent The catalyst composite gewnUy b 
pelleted prior to rajBction and use 

The step (b) of claim 6 is disclosed over the process described in Example II for 
the production of an aliphatic alcohol by hydrogenation of a C 7 -aliphatic aldehyde 
present in a feed stream containing olefins over a catalyst comprising CuO-ZnO 
comprising the step of treating said catalyst with thiophene at a concentration of 0.05 
weight percent (50 ppm). 

Ascertainment of the difference between the prior art and the claims (MPEP §2141.02) 

The difference between the prior art and the instant claims is that the prior 
art does not teach step (c) of claim 6, as subsequently feeding to said catalyst bed a 
feed stream containing no sulphur compound. 

Finding of prima facie obviousness - rationale and motivation (MPEP $ 2142-2413) 

It would have been obvious to succeed the process for one having ordinary skill 
in the art at the time the invention was made to add the step (c) of claim 6, in view of the 
broad aspect of the invention on line 47-70 column 1 through line 53 column 2. The 
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process teaches a production of an aliphatic alcohol by hydrogenation of an aliphatic 
aldehyde using an open-ended transition phase "comprising" to suggest possible further 
steps in the process. 

The test for obviousness does not require an explicit suggestion in a reference to 
sought to be combined, but may be found in ant number of sources, including common 
knowledge, the prior art as a whole, or the nature of the problem itself. See DyStar 
Textifarben GmbH & Co. Deutschland KG v. C.H. Patrick Co., No. 06-1088 (Fed. Cir. 
Oct. 3, 2006). 

Claim 8 is rejected under 35 U.S.C. 103 (a) as unpatentable over U.S. Patent No. 
4,052,467 (Mills etal.). 

Applicant's instantly elected invention in claim 8 relate to a process for the 
production of an alcohol according to claim 1 , wherein the catalyst further comprises at 
least one of a catalyst support and a promoter compounds. 
Determination of the scope and content of the prior art (MPEP §2141.01) 

Mills et al. disclose a process for the production of an aliphatic alcohol by 
hydrogenation of a C 7 -aliphatic aldehyde present in a feed stream containing olefins 
over a catalyst comprising CuO-ZnO comprising the step of treating said catalyst with 
thiophene at a concentration of 0.05 weight percent (50 ppm) in Example II, column 3 of 
said patent. 
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EXAMPLE II 

A catalytic cracker hepte&e fraction containing 63 
percent total olefin* and CX05 wdjbt percent lulflu ai 
thlopbeae was hydrofonnyiaUd to yield a mixture of 
aldehydes and alcohola. T*e tiydrofdnnylatlott reactor 
product web reduced aver a 33 percent CuO — 72 
percent (by weight) ZnO oetalytt at 300* erne liquid 
hourly ipace rata, 1000 prig, and two (taodard cubic 
feet of hydrogen per pound of fend* The aldehyde co»- 
venrioa wai 98-99 percent and the catalyat Wa| etiD 
active star a thrcMighptit of 1500 volumes of feed per 
volume of catalyit at which time the operation waa 
Uatntoatedi 

To Illustrate the fact thai at reaction condition! out- 
ride of the critical ranges, dcsultaizatkm of the (tod 
and oataf y*t deactivation ocean, a Feed containing 480 
ppm of thicpheae iulfor was over the catalyst of 
ExUBpi* II it a preawre of iOOO ptig and a temperature 
of 500* F. utittatag liquid hourly ipace rates of 0 14 
ami K3, The tulfur content of the effluent from tbeae 
three row waa 352, 393, and 439 ppm, respectively. Thfi 
clearly danomtrajte* that the thtophese in the feed h 
decomposed and depoelta sulfur on the oatalyat in- 
versely to the Uqtiid hourly ipace rate and that there h 
very Utile decomposition of the thiopbera: ami ittlflff 
deposWoo when utilliing the temperature, pressure* and 
flow rate cocditkma required in the invention. 



Ascertainment of the difference between the prior art and the claims (MPEP §2141.02) 
The difference between the Mills reference and the instant claim is that the 



reference does not teach the catalyst used in process of claim 1 further comprising at 

least one of a catalyst support and a promoter compounds. 

Finding of prima facie obviousness - rationale and motivation (MPEP <$ 2142-2413) 

It would have been obvious to succeed for one having ordinary skill in the art at 
the time the invention was made to using a catalyst in the process of claim 1 further 
comprising at least one of a catalyst support and a promoter compounds. Such a 
catalyst support and a promoter compounds is not non-obviousness to one skilled in the 
art, as admitted in paragraph [0016] of the instant specification as " The catalyst may, 
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optionally, also include a support material and/or promoter compounds". The test for 
obviousness does not require an explicit suggestion in a particular reference to combine 
references, DyStar Textifarben GmbH & Co. Deutschland KG v. C.H. Patrick Co., No. 
06-1088 (Fed. Cir. Oct. 3, 2006). 

Conclusion 

No claims are allowed. 

Telephone Inquiry 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Yong Chu whose telephone number is 571-272-5759. 
The examiner can normally be reached on 7:00 am - 3:30 pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Joseph McKane can be reached on 571-272-0699. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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